the link between energy and armed conflict 3 and energy and human rights law. 4 In both these areas, Judith was able to marry her interest in energy law with her major research focus on public international law.
The purpose of this chapter is to review the reasons for, and the current state of, international law in relation to the energy sector. It will then consider in detail the energy themes that motivate Judith and their possible evolution. As we will see, her emphasis is very much on sustainable energy solutions.
thE CurrEnt statE of intErnationaL EnErGy Law
The role and development of public international law in the energy sector has been slow to be recognised and has been late in development. Historically, energy policy and law have been strongly linked to national sovereignty and have been considered to be outside the role of international agreements. As recently as 1992, when Agenda 21 5 was negotiated internationally at the United Nations Conference on Environment and Development (UNCED), it proved impossible, due to competing national interests, for the international community to agree on a chapter on energy policy. Chapter 9 of this instrument, which was originally envisaged as a comprehensive chapter on energy, proved impossible to negotiate and was eventually replaced by a loosely worded chapter on the atmosphere, which makes only selective and limited references to sustainable energy solutions. 6 The past twenty-five years have seen a gradual change in international attitudes to energy production and consumption, and today international energy law is rapidly evolving. There are many reasons for this evolution:
• Perhaps the greatest driver towards international co-operation and development has been the recognition that energy production and consumption have international environmental consequences and do not respect international boundaries. There have been many different manifestations of this, ranging from acid rain, caused in eastern European and Asian countries by the burning of sulphur-laden coal in countries upwind, to the Chernobyl nuclear accident in 1986, which caused radioactive nuclear fallout in many western European nations. In recent years, the major global environmental concern has been climate change, to which energy production and consumption is the major contributing factor.
7
• Closely linked with this factor is the increasing use of the high seas for energy development and transport. The majority of world trade in oil is by sea in large tankers, and these have occasioned some spectacular environmental disasters due to oil leaks as a result of groundings and sinkings. The first of these was the Torrey Canyon, which foundered off the southwest coast of England in 1967, while perhaps the most notorious and polluting was the Exxon Valdez, which sank off the Alaskan coast in 1989. 8 Offshore oil and gas exploration and production have also spawned international instruments, such as the 1989 International Maritime Organization Guidelines and Standards for the Removal of Offshore Installations and Structures. 9 There is considerable potential for energy production and development from renewable resources in the high seas in the future, although this has not yet occurred other than at the research and demonstration stages. Such possible uses of the high seas include wave energy, offshore wind energy, ocean currents, and ocean thermal energy conversion (OTEC).
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• International co-operation and development have also increased as a result of energy trade. There are a growing number of bilateral and multilateral international instruments that have been negotiated in 7 In developed countries, the energy sector accounts for around 80 per cent of all carbon emissions. The exact figure for the USA is 82. In general terms, the current state of international energy law appears to be as follows:
• There are comprehensive energy trade agreements designed to promote and regulate trade at the regional and world level. These have been relatively easy to negotiate and implement.
• There are some international agreements relating to the environmental hazards associated with energy production and development, although these are by no means sufficient. These have been much harder to negotiate and the results have been patchy. There was immediate recognition, following the Chernobyl nuclear incident, that there needs to be timely notification by the host country of any future incidents and an effective system of international co-operation to rapidly respond to a nuclear emergency. Outside these areas, there are only isolated examples of international instruments relating to renewable energy and energy efficiency.
• In relation to the use of the high seas for energy trade and energy production, the only relevant instrument is the United Nations Convention on the Law of the Sea, 25 which contains few relevant references.
26
The overall conclusion is that whereas national laws in most countries contain comprehensive legislation regulating the production and consumption of those energy resources relevant to their jurisdictions (although not always comprehensive or effective legislation relating to the associated environmental harm), public international law in this field is in its infancy and is in need of further development.
It is important to examine the reasons for this inadequate response by international law. There is substantial doubt in many quarters that international law can achieve much in light of the different vested interests of the various countries. There are enormous differences in outlook between energy-exporting nations, which tend to see moves towards diversity of energy supplies and focus on renewable energies and energy efficiency as a threat to their sovereign wealth, and energy-importing nations, which have diametrically opposite economic interests. There is also the focus of the international community on national sovereignty, and the refusal of many countries to enter into any agreements which might compromise this principle.
Both these reasons are understandable, if not excusable. What is more perplexing, however, is the notion held by some lawyers and politicians that international law has nothing to offer to promote sustainable energy. This view is not only held by those who are opposed to significant legal change, but also even by some lawyers who campaign in favour of sustainable energy. 27 In some cases, it may be the result of ignorance of public international law, as the subject is optional at most law schools and receives comparatively little attention in traditional legal education. In other cases, it results from the argument that, first, international law is not really 'law', as in most areas there is no effective legal means of enforcement; and, second, that nations can -and in many cases do -breach their obligations with impunity.
Like most international law academics, Judith Gardam has frequently had this debate with her students at The University of Adelaide, some of whom have been openly skeptical about the relevance of the subject. Indeed, she has debated this so often that she later began including an opening session with the students entitled 'Is international law "law"?'
The answer is that in light of international law theory, whereby international law is based purely on the consent of nations and cannot be imposed on them against their will, it is inappropriate to talk of enforcement. Moreover, the distinction between law and politics is sometimes seen as less clear-cut in the case of international law than in the case of domestic law. In reality, international law is a legal system that relies on distinct and sophisticated means by which to ensure compliance with its requirements.
thE EVoLution of sustainabLE EnErGy Law
The future of energy law is very unpredictable. Energy planners long ago abandoned the notion of energy planning in favour of 'scenario planning', out of the realisation that nearly all plans with a horizon of ten years or more turn out to be incorrect.
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Rather than trying to predict future energy law developments, I will discuss those features or themes in energy policy favoured by Judith in order to explain their potential role in shaping international energy law. In examining Judith's writings and in many conversations we have had, I have identified the following six themes: I discuss these themes in more detail below.
Energy and Poverty
The strongest theme is undoubtedly the link between energy and poverty. The alleviation of poverty has been a recent focus of the United Nations, and is one of the goals listed in the Sustainable Development Goals, a declaration of the General Assembly in 2015.
29 To achieve this goal will require the universal access to modern energy services. This is recognised in Goal 7 of the 2015 Declaration: 'Ensure Access to Affordable, Reliable, Sustainable and Modern Energy For All'. Without such access people are destined to live in poverty. The provision of such access many years ago was the major factor lifting the standard of development in developed countries and is a key element in providing a sustainable way of living for all the world's population. In recognition of the importance of the issue, in 2011 the United Nations declared 2012 to be the International Year of Sustainable Energy for All, 30 and in the following year it declared 2014-24 as the United Nations Decade of Sustainable Energy for All.
31
The Secretary-General, Ban Ki-Moon, went further and established a Sustainable Energy for All challenge for 2030, which seeks to achieve universal access to energy services by 2030.
32
Energy is required to boil, purify, disinfect and store water. 33 The use by less developed states of traditional fuels such as wood, dung and charcoal for cooking, food preparation and space heating 34 not only exacerbates the long-standing environmental problems in many countries, particularly in Africa, of loss of habitat and desertification, 35 but also leads to distinctive health problems. As many as two The lack of access to modern energy services is particularly detrimental to women and children. Fuel gathering by children means that children's educational needs suffer, as there is little time available for education. Education is further prejudiced by the fact that the lack of electric lighting in the home means that study is effectively impossible after nightfall. Women suffer, as in most developing countries women and girls are responsible for cooking and heating. 37 As a result of indoor air pollution in native dwellings, they experience a higher rate of respiratory disease than men. Without modern energy services, they are forced to spend a significant amount of time searching for and collecting fuel, in the process risking sexual assault and snake bites. The time spent in fuel acquisition prevents women from engaging in income-producing and community activities as well as from improving their levels of education. The same situation applies to water, with women traditionally being responsible for ensuring the water supply for household needs. The absence of energy for water pumps substantially increases the time spent on such activities. 38 In light of this evidence, and bearing in mind Judith's strong emphasis in her published works on gender equality, it is not surprising that she has published three major articles focusing on the issue of access to energy services in less developed nations and the possible role of international and domestic law in alleviating this problem. 39 At the national level, several states have taken legislative or policy steps to recognise the importance of modern energy services to human development. For example, South African legislation ensures that electricity service providers make electricity available 'to every applicant who is in a position to make satisfactory requires states to 'integrate measures to prevent and combat desertification as well as to mitigate the effect of drought through relevant policies and programmes, such as … energy …' arrangements for payment'. 40 This obligation upon electricity service providers has been interpreted as a right of applicants to access electricity supply if they have satisfied the payment requirements. 41 While this access is conditional on payment, many national electricity policies are increasingly being formulated in rights-based terminology that guarantees safe, affordable, adequate and reliable supplies of electricity available to all. In India and Brazil, the national governments each have a long-term plan to provide access to electricity to all rural households. 42 There has also been action at the regional level. For example, the 1996 Protocol on Energy adopted by the South African Development Community, Article 3, states that one of its objectives is to 'strive to ensure the provision of reliable, continued and sustainable energy services in the most efficient and cost-effective manner'. Some regional organisations have also acknowledged the importance to human development of access to modern energy services. Pursuant to the European Council Directive 2009/72, Article 3(3), member states of the European Union are obliged to ensure that all household customers … enjoy universal service, that is the right to be supplied with electricity of a specified quality within their territory at reasonable, easily and clearly comparable, transparent and non-discriminatory prices.
43 It is at the multilateral level that legal initiatives in this area have been sparse. One of the few international law instruments that specifically refer to energy in the context of overcoming poverty is the Convention on the Elimination of All Forms of Discrimination against Women (CEDAW). 44 Article 14(2)(h) of this Convention obliges state parties to eliminate discrimination against women, particularly in rural areas, and to ensure that they 'enjoy adequate living conditions, particularly in relation to housing, sanitation, electricity and water supply, transport and communication'. Some instruments, such as the International Covenant on Economic, Social and Cultural Rights, 45 apply to the issue of access to modern energy services tangentially, but do not address the issue directly. 46 Judith's major contribution in this area has been to develop (with the current author) a proposal justifying and detailing a new international instrument, a Statement of Principles for Achieving Energy Access for All. 47 This proposed new 'soft law' instrument contains novel ideas by Judith (and her co-author), together with ideas influenced by other soft law instruments, in particular Agenda 21 48 and the Global Consensus on the Management, Conservation and Sustainable Development of all Types of Forests. 49 The new instrument proposes clauses relating to objectives, defining universal access to modern energy services, providing for accessibility and affordability, preventing discrimination, linking the issue with sustainable energy, and providing for state actions and strategies to implement access to modern energy services, together with participatory rights and remedies and international co-operation. 50 
Maximising the Range of Legal Options
Judith is in favour of using the full range of legal options available to promote sustainable energy solutions. This applies both to domestic and international law.
In relation to international law, this means using all forms of soft law as well as the traditional binding (or 'hard law') treaties, protocols and conventions.
51 These soft law instruments may take the form of resolutions, declarations, guidelines, agreements, charters or statements of principles. 52 In this sense, Judith's approach is One of the distinguishing features of international environmental law has been the rapid development of soft law instruments, which until that time were little used and which are still less common in other areas of international law. The use of soft law documents as a form of confidence and consensus-building among nations in order to tackle environmental issues has proved to be successful in a number of different contexts and has the capability to provide the framework for the resolution of future energy issues.
In relation to domestic law, the role of law is sometimes misunderstood. The traditional methods of introducing change into society consist of regulation, stimulation and education, or a combination of any two or more of these measures. 53 Many people see the role of law as limited to regulation, which economists and others often refer to disparagingly as 'command and control' measures. 54 Economists prefer to effect changes by way of stimulatory changes (such as income tax deductions, government grants or loans to industry, or investment allowances). Most lawyers would agree on the importance of stimulatory measures.
However, those critical of the role of the law seem to overlook two factors. First, most stimulatory measures require law for their introduction. Thus, for example, every proposed tax concession given to investors in the energy sector requires a change to an existing statute or regulation to implement it. Second, and perhaps more importantly, society is not simply presented with a choice between regulation and stimulation in order to achieve a desired result. There is the further option of introducing both regulatory and stimulatory measures. This is often the most effective of the alternatives. It is sometimes referred to as the 'carrot and stick' approach. The 'stick' (that is, the regulatory measure) ensures that the private operator reaches prescribed minimum standards of performance. The 'carrot' (that is, the stimulatory measure) ensures that the operator goes as far as possible beyond the minimum prescribed performance standard. Regulation without stimulation means that there is no incentive to go beyond minimum standards, while stimulation without regulation may not produce any action at all. Finally, the argument that education has nothing to do with the law misconceives the proper role of law in society. There are many illustrations of law being introduced as a primarily educative measure. Outside the energy sector, laws requiring the mandatory wearing of seatbelts in cars and crash helmets for motor cycles, and laws requiring plain packaging or requiring a compulsory health warning to be displayed on tobacco products, are useful examples. 55 Within the energy sector, many jurisdictions already have laws designed to educate the public. An example is legislation requiring the manufacturers and retailers of specified electrical appliances to display a label on each appliance showing its average energy consumption and level of efficiency according to a prescribed testing procedure. 56 This energy labelling requirement has been extended in some jurisdictions to motor vehicles 57 and has the potential of being used more extensively to promote sustainable energy solutions.
Resolving Issues by Lateral Thinking
Judith is a strong believer in the art of lateral thinking to resolve entrenched disputes. While she has not written any articles on this point, we have often conversed on this topic. One illustration of this is the work by Judith and her co-author on developing guidelines for the protection of women in times of armed conflict.
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In the environmental area, the failure of the international community to resolve effectively the pressing and complex issue of climate change despite years of fruitless negotiations and conferences suggests that the area is ripe for examining an alternative approach. The Kyoto Protocol, which took so long to negotiate, had nowhere near the impact that was necessary, as reported by the Intergovernmental Panel on Climate Change (IPCC), to stabilise, let alone reduce, atmospheric carbon emissions. 59 While nations belatedly agreed to more rigorous carbon emissions standards in 2015 in the Paris Agreement, 60 much further work remains to be done to resolve the issue. The complexity of the climate change issue arises from the fact that it threatens the continued economic growth of developed nations, along with the right to development of developing nations; it affects the economic future of nations that trade in fossil fuels, particularly oil and coal; and it is unequal in its impact, in that some nations may actually benefit from a milder climate, while the very existence of others may be threatened and may disappear as a result of rising sea levels.
One idea is to tackle directly the major underlying cause of climate change: energy production and consumption. Energy is responsible for well over half the world's anthropogenic carbon emissions into the atmosphere. The actual percentage of carbon emissions attributable to energy production and consumption vary in each country according to that country's energy mix, but in developed countries such as the twenty-seven member states of the European Union it exceeds 80 per cent. 61 The alarmingly high contribution of energy to atmospheric carbon emissions is caused by continued heavy reliance worldwide on fossil fuels, particularly coal and oil, for energy needs.
I submit that the most effective solution to the climate change issue is to promote energy efficiency and renewable energy technologies to the maximum extent practicable. Such an approach could also arguably be extended to nuclear energy, which has the advantage of having no atmospheric carbon emissions (except in the construction phase). However, opinions differ on nuclear energy, and as a solution it appears to raise more environmental problems than it solves, particularly in light of the 2010 Fukushima disaster.
I submit that international law could best promote energy efficiency and renewable energy resources by creating a further energy-specific Protocol to the United Nations Framework Convention on Climate Change. The rationale is that, as energy production and consumption contribute the major share of atmospheric carbon emissions, if energy-based carbon emissions can be significantly reduced, the climate change issue will be automatically resolved.
There is no doubt that energy efficiency and renewable energy technologies are appropriate subjects for international law regulation, as there are already in existence important international instruments in these areas. The most significant is the Protocol on Energy Efficiency and Related Environmental Aspects, 62 based on the Energy Charter Treaty. 63 This instrument could serve as a possible model for a more general Protocol proposed in this context. In itself, however, the Protocol to the Energy Charter Treaty cannot be regarded as an adequate world response to the issue. Renewable energy resources are largely overlooked in this Protocol, and the various clauses are phrased in a very general and non-binding manner and do not impose targets. Most importantly of all, however, there are currently only forty-five state parties to the Protocol, and the major energy-producing and consuming nations, such as the United States, China and India, are not included.
In an earlier article I have suggested the terms of a possible Energy Protocol to the UNFCCC. 64 In general, the terms consist of a variety of novel ideas, together with ideas and clauses contained in other conventions and protocols, particularly the Kyoto Protocol and the Protocol on Energy Efficiency and Related Environmental Aspects. The major feature of the proposal is to apply the principle of common, but differentiated, responsibilities to energy production and consumption. This principle has been recognised in international treaties since the Montreal Protocol in 1989. It has achieved further recognition in the UNFCCC and the Kyoto Protocol, where developed countries were listed in Annex 1 to the Convention and subjected to additional and more onerous legal responsibilities. As energy emissions in developed countries have been largely responsible for the creation of the climate change problem, it would seem equally appropriate, in this context, for the developed countries to assume additional responsibilities to reduce energy consumption based on fossil fuels.
The proposed additional legal responsibilities for developed countries would be to ensure that their energy consumption be reduced by an agreed percentage over a specified time period. This would mirror the core provisions of the Kyoto Protocol, whereby developed country parties collectively agreed, in Article 3.1, to reduce their overall emissions of atmospheric carbon emissions by at least 5 per cent below 1990 levels in the commitment period 2008 to 2012. Each developed country party also agreed, in Annex B to the Protocol, to individual targets in the same commitment period.
I propose the adoption of energy intensity as the measuring system for energy consumption. 'Energy intensity' is defined in the proposed Protocol as 'the level of energy needed per unit of output'. 65 Energy intensity is commonly used by energy specialists as an accurate measure of testing comparative energy efficiency levels. The essence of the proposal is that any given manufactured item requires a certain amount of energy to produce. The country that produces the given item using the smallest level of energy will have the lowest energy intensity (and vice versa). The aim for each country is to record the lowest level of energy intensity possible. Each developed country party will be required to reduce its energy intensity by an agreed percentage below initial levels in the first commitment period. 66 Developing countries would not be subject to binding energy intensity reductions, but would be required to undertake a variety of important measures promoting and co-operating in furthering the adoption of improved energy efficiency and renewable energy technologies.
The Incremental or Gradual Approach to
International Law Development
Judith believes that the gradual approach to international energy law development has the best potential for achieving change. Customary international law has a lot to offer in such circumstances. Much of her work on other aspects of international law development has examined the role of custom. 67 In many ways, although the origins and theory behind the two systems are quite different, in practice customary law is the international law equivalent to common law. Unfortunately, energy law has emerged so recently on the international law scene that there has been no time yet for the development of custom. 68 It is only in the very long term that custom may play a role in this context. In the meantime, the law in this field will only progress by developing new international law instruments.
Following the gradual approach, Judith supports the use in international energy law of the current favoured approach in environmental law in negotiating complex issues by seeking to use one or more non-binding soft law instruments and/ or a Framework Convention as a precursor to a final comprehensive convention. Soft law instruments can be used to build confidence amongst nations that would otherwise refuse to sign and ratify a binding convention. This approach has operated 66 If energy intensity is considered to be too complex, it would be possible with minor amendments to the proposed Protocol to adopt a system of percentage reduction of either total energy consumption or fossil fuel consumption.
67 See Gardam and Jarvis, above n 58.
68 On this point, see Bruce, above n 64, 27. very effectively in the case of ozone depletion, where the framework Vienna Convention was followed by a more comprehensive Montreal Protocol on Substances that Deplete the Ozone Layer, 69 together with later minor updating and amending protocols. This is also the approach being adopted to resolve the climate change issue, where the international community initially approved the United Nations Framework Convention on Climate Change and followed it up with the more detailed Kyoto Protocol and Paris Agreement.
Advancing Renewable Energy Resources and Energy Efficiency
Judith believes in the notion of 'treading lightly on the Earth'. She has been influenced by the spiritual dimension underpinning environmental protection theory and the Gaia principle. 70 She thus naturally supports the use of renewable energy and energy efficiency technologies so as to reduce the need to use fossil fuels and to minimise the environmental harm caused by their continued use. In reducing the need for fossil fuels, renewable energy and energy efficiency technologies also assist in achieving national energy independence and security, as discussed below.
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This does not mean that Judith supports every type of renewable energy technology, however. She sensibly draws a distinction between 'clean' energy and other energy sources. For example, renewable energy includes hydro-electricity. This form of development, while being clean in the sense that it does not pollute the atmosphere, usually involves the building of dams and the creation of artificial lakes, which necessarily involve the drowning of land and often the displacement of people. While environmental groups provide general support for renewable energy projects, they usually strongly resist this type of development. Judith limits her support to small-scale 'run of the river' hydro projects, which cause no environmental harm.
A further example is nuclear energy. This form of energy is argued to be clean in the sense that it avoids the environmental harm usually associated with fossil fuel exploration and production and causes no atmospheric carbon emissions. In the late 1990s and 2000s, the world experienced a renewal of interest in this resource with the advent of concern about global warming, although this trend has gone into reverse since the Fukushima nuclear accident in Japan in 2010. Because of its potential to cause catastrophic environmental harm, Judith is a strong opponent of nuclear energy. 
Links with the Law of Armed Conflict
Consistent with her work on the international law of armed conflict and the protection of civilians in such times, Judith is concerned with the possibility that energy shortages may eventually lead to armed conflict in many areas. Since as early as the 1970s, we have seen cases of energy 'blackmail', when the Arab oil embargo against Israel and selected countries that supported Israel caused severe energy shortages and economic disruption. We have also seen energy 'blackmail' occurring in Europe, when Russia has cut off or reduced gas supplies to certain countries in retaliation for political measures that they disagreed with. For this reason Judith strongly favours the need for nations to try to achieve energy independence. This work can be promoted by international organisations specialising in the field of sustainable energy.
The role of energy in causing international instability has long been overlooked. 72 Nations are unlikely to declare openly their concern over energy security, as there is no principle of international law that entitles one country to intervene militarily to acquire energy forcibly from another country. Nevertheless, evidence exists to show that energy security issues are responsible for much international instability in modern times. The current international dispute over sovereignty in the Spratly and Paracel Islands in the South China Sea is clearly concerned with the energy resources in the seas surrounding the islands rather than with sovereignty in the islands themselves. The long-standing dispute between the United Kingdom and Argentina over sovereignty of the Falkland (Malvinas) Islands has been fuelled by the likelihood of significant reserves of petroleum and gas in the surrounding seas. 73 Similarly, the willingness (or otherwise) of the United States to intervene militarily in various disputes seems to be largely motivated by concerns over oil and gas supplies. In this regard, its willingness to intervene in Iraq and in other war theatres of the Middle East can be contrasted with its refusal to engage in areas with few or no oil and gas reserves, such as Rwanda and Bosnia.
to its support. In modern times, however, nuclear energy has only played a minor role worldwide and it seems inappropriate that it has an entire agency while sustainable energy has no such agency. As discussed earlier, 79 the IEA was originally established to co-ordinate the stockpiling of oil reserves to counter any future Arab oil embargo against Western nations, but has since assumed a role supportive of sustainable energy. As for the recently created IRENA, 80 it appears to be effective in promoting renewable energy resources, but unfortunately has no role in furthering the other two pillars of sustainable energy -access to energy and energy efficiency.
I submit that the most effective institutional means of supporting sustainable energy would be either to create a new specialised agency or to fundamentally reform one of the existing institutions to give it that role. While there is no legal reason to do so, for reasons of prestige and influence it would seem more appropriate if such an agency were within the United Nations framework. If this were to occur, the existing United Nations agencies involved with sustainable energy research could be freed of responsibility for such work and could devote their time and resources more fully to other aspects of sustainable development.
The other aspect of existing international law that requires rethinking in the energy context is the notion of state sovereignty. To advance the international law relating to sustainable energy, states will need to accept some limitations on their national energy policy decisions. 81 This will be difficult to achieve as states regard energy policy as an integral part of their sovereignty. However, there are two encouraging signs. First, the developing principles of international environmental law challenge this principle, 82 and we have seen international decisions which at least partially break away from the notion of state sovereignty as sacrosanct. 83 Second, recent international environmental law instruments have shown that in certain circumstances states are prepared to compromise on energy-related matters to achieve a global deal. The UNFCCC, the Kyoto Protocol and the Paris Agreement are the most recent illustrations of this trend.
While it is easy to be pessimistic about the slow pace of development in international sustainable energy law, a consideration of new legal measures supportive of such law, as discussed in this chapter, shows that we have progressed significantly since I referred in 1993 to energy law as 'the neglected aspect of environmental law'. 84 Let us hope that necessary legal change supportive of sustainable energy will be introduced worldwide before significant non-reversible environmental harm is caused to the planet by continuing to support the fossil fuel industries.
